Summary: Both periorbital integrated potentials (PIPs) and middle ear muscle activity (MEMAs) were recorded in a sample of normal male veterans. Activity measures were constructed for each REM period and for the 10 min preceding and following each REM period. PIPs and MEMAs displayed high levels of internight reliability. PIPs were more abundant than MEMAs; in REM the average PIP rate was almost 8 times the average MEMA rate. Within REM, the proportion of MEMAs and PIPs with concurrent eye movement activity was very similar, 66 and 70%, respectively. Both PIPs and MEMAs had higher rates within REM than within NREM. NREM PIP activity was similar both before and after the REM period, whereas NREM MEMA activity was higher before the REM period than after the REM period. Within REM, the distribution of PIPs and MEMAs was similar for REM periods exceeding 30 min. Within-night trends could not be established for MEMAs due to limitations of the recording technique; PIPs, however, were generally highest in the middle of the night but still higher at the end of the night than at the beginning. Correlations with psychometric test data showed PIP rate in REM to be related to the psychoticism scale of the Minnesota Multiphasic Personality Inventory and MEMA rate in REM to be inversely related to the Barron Ego Strength scale. No associations were found between the psychometric data and measures of PIP and MEMA leakage from REM into NREM. The potential for pathological intrusion of REM phasic events into the waking state might be conceptualized in terms of a general ungating of activity with PIP and MEMA rates increasing in both NREM and REM alike. Key Words: Sleep-REM sleep-Middle ear muscle activity-Periorbital integrated potentials.
recent years, the spectrum of phasic events characterizing REM sleep has broadened to include the pontine-geniculate-occipital spike (or PGO wave), the integrated activity of the extraocular muscles known as periorbital integrated potentials (PIPs or E-PIPs), and spontaneous contractions of the middle ear muscles (MEMAs).
The role of brain stem nuclei in PGO wave generation was first elucidated by Brooks and Bizzi (1963) and by Jouvet (1967) . The search for a human analog to PGO activity led to the recording of extraocular potentials (Rechtschaffen et aI., 1970; Rechtschaffen and Chernik, 1972) , and it has been suggested that human middle ear muscle contractions also show a parallel to PGO activity both in their temporal distribution and in their low threshold for activation (Pessah and Roffwarg, 1972; Lamstein et aI., 1975) .
The relationship among REM sleep phasic events has not been thoroughly examined. Pessah and Roffwarg (1972) have indicated that ME MAs can occur both with and without concurrent eye movement activity and that the ratio of MEMAs to REMs is 1:6 in REM sleep, whereas Rechtschaffen et al. (1970) have reported that all unambiguous eye movements of REM sleep are accompanied by PIPs, although PIPs do occur without detectable eye movements. One feature of this paper is to report on the relationship between PIPs and MEMAs within the same subject pool.
Our research has focused on REM sleep phasic events because of the role they might play in the etiology of mental illness. This role was suggested by the effect of the chronic administration of para-chlorophenylalanine (PCPA) to the cat, i.e., the breakthrough of PGO waves into waking and into nonrapid eye movement (NREM) sleep. Coincident with bursts of PGO waves in the waking EEG, were hallucinatory-like orienting responses suggesting an animal model of psychosis (Zarcone et aI., 1975) .
Our research is based on the supposition that the intrusion or leakage of REM sleep phasic events into waking would contribute to a disorder of attention in schizophrenia and that this disorder would be reflected in an abnormality of phasic event regulation during both NREM and REM sleep. To that end, we have been studying REM sleep phasic event activity in psychiatric popUlations. Normal REM phasic event activity and NREM leakage are the principle focuses of the paper.
METHOD Subjects
Since our goal was the establishment of a normal control group for comparison with Veterans Administration inpatients in future studies, we selected 20 males, all veterans of the U.S. Armed Forces, living and working in Palo Alto or surrounding communities. Their ages ranged from 21 to 47, with a mean of 30.2 years. All were healthy, had normal tympanograms, and, based on a screening interview, revealed no history of inpatient or outpatient psychiatric treatment or sleep disturbance.
Procedure
Our protocol consisted of seven all-night sleep recording sessions. Electroencephalogram (EEG), chin electromyogram (EMG), and electro-oculogram (EOG) were recorded on all nights to score sleep stages. MEMA recordings were made on the first four consecutive nights; the first two nights were considered adaptation nights; thus sleep and MEMA data were scored for recording sessions 3 and 4. Subjects returned to the lab approximately five days later for the last three sessions. Additional EOG and PIP channels were recorded on these nights instead of MEMAs. The first of these nights was again considered an adaptation night. Consequently, PIPs and sleep were scored for recording sessions 6 and 7. All Ss also underwent a psychiatric interview (Burdock and Hardesty's Structured Clinical Interview) and a battery of psychometric tests including the Minnesota Multiphasic Personality Inventory, Wechsler Adult Intelligence Scale, BenderGestalt, Zung Self-Rating Depression Scale, Eysenck Personality Inventory, Eysenck Personality Questionnaire, and the State-Trait Anxiety Inventory.
Methodology
In humans, MEMA is inferred from changes in the compliance of the tympanic membrane measured with acoustic impedance techniques. Input to the impedance audiometer (American Electromedic Corporation, model 81) is from a small probe encased in a silicon ear mold individually fitted to the subject's external auditory ear canal and glued in place, creating an airtight seal. The readers are referred to Pessah and Roffwarg (1972) for a more detailed description ofthe MEMA recording technique and the methodology involved in artifact elimination.
To record PIPs, two electrodes, one placed directly beneath the left eye and the other placed on the outer canthus of the right eye, were referenced to each other and input to a Grass model 7B preamplifier. An integrator which rectified the signal and which had a time constant of 0.0224 used one 741 operational amplifier. This integrator was built into the preamplifier and used the output of the preamplifier as its input. The overall signal amplification was 8,000 times. The preamplifier filter setting was 10 Hz, and the driver amplifier filter was set at a maximum of 75 Hz.
Scoring Criteria and Data Reduction
The AC coupled acoustic impedance recordings of MEMA showed a pulsating base line, presumably of vascular origin. For each subject, the amplitude was adjusted so that the peak-to-peak excursion of the pulses approached 1 cm. Acoustic impedance deflections were considered MEMA when they occurred in the absence of artifact, when they exceeded twice the average peak to base-line amplitude and displayed a period in excess of 0.3 sec. The integrated activity of the extraocular EMG was considered a PIP when it occurred in the absence of movement artifact and when it exceeded three times the base-line amplitude. 
A representative sample of a polygraph recording of MEMA activity during one-half minute of REM sleep. Simultaneous recording of central EEG, differential EOG, submental EMG, sound level in the recording chamber, tympanic acoustic impedance (MEMA), strain gauge mounted on the ear mold, laryngopharyngeal activity, and respiration. A segment of acoustic impedance deflections indicating activity of the middle ear muscles is underlined. The segment overlaps a burst of REMs and occurs in the absence of artifact monitored by sound level, strain gauge, and layrngopharyngeal activity channels.
At a paper speed of 10 mm/sec, the polygraph chart is ruled in 2.5 sec divisions. This became the most convenient unit of analysis. For all 2.5 sec epochs showing one or more phasic events (MEMA or PIP), the following information was cataloged: the polygraph page number and epoch number (a maximum of twelve 2.5 sec. epochs per page), the presence or absence of concurrent eye movement activity, the stage of sleep, and a "state" code for pre-REM, post-REM, REM, or NREM fragment within a REM period. This information was punched on com- puter cards and analyzed at the Stanford IBM 3033 facility. All PIP and MEMA scoring was undertaken by two scorers. All discrepancies were mediated by the two scorers or by a third experienced scorer. The very high internight reliability coefficients presented in the next section could not have been achieved without a high level of consistency among scorers. Because of our interest in the potential leakage of phasic event activity from REM into NREM sleep, we scored the 10 min immediately preceding and immediately following each REM period in addition to the REM period itself. Since these surrounding intervals could contain periods of waking, only the NREM segments were scored for phasic events and the total NREM minutes (less than or equal to 10) were used in rate calculations (see definitions 6 and 7 below). A 10 min interval was chosen for two reasons: first, since our minimum inter-REM period interval is 20 min, pre-REM and post-REM intervals must be 10 min or less to be nonoverlapping; second, it is consistent with the Pessah and Roffwarg (1972) report that NREM MEMAs are most concentrated in the 10 min preceding each REM period and with Rechtschaffen's (1978) finding that NREM eye movement spikes in the cat are only PGO indicators in the minutes immediately preceding REM sleep (data on the correspondence between PGO waves and post-REM eye movement potentials were not reported).
A FORTRAN program was written to generate the,following summary measures of MEMA and PIP activity for each REM period and for each night: (1) PRE-REM: the number of active epochs in the 10 min immediately preceding each REM period; (2) POST-REM: the number of active epochs in the 10 min immediately following each REM period; (3) FRAGMENT: the number of active epochs in NREM fragments within each REM period; (4) NREM: the number of active epochs in all NREM intervals (i.e., PRE-REM + POST-REM + FRAGMENT); (5) REM: the number of active epochs within REM periods barring NREM fragments; (6) OKMINPRE: total minutes of pre-REM time not scored as waking; (7) OKMINPOST: total minutes of post-REM time not scored as waking; (8) PRE-RATE: PRE-REMIOKMINPRE; (9) POST-RATE: POST-REM/OKMINPOST; (10) NREM-RATE: NREM/OKMINPRE + OKMINPOST + FRAGMENT TIME; and (11) REM-RATE: REM/REM minutes. Unless otherwise stated, all summary measures of PIP and MEMA activity presented in the next section represent all-night totals averaged across the two recording sessions.
RESULTS
Two nights of PIP data were scored for all 20 normals. The scoring of the MEMA data presented a special problem. Due to heavy snoring and labored breathing during sleep, the MEMA channel for several Ss was too obscured by artifact for it to be scored reliably. Consequently, 6 Ss out of the normal sample of 20 Ss were deleted from all MEMA analysis.
MEMA and PIP Reliability
Internight reliability was assessed by calculation of the Spearman Rank Order Correlation coefficient comparing MEMA variables (all-night totals compared across nights 3 and 4) and PIP variables (all-night totals compared across nights 6 and 7). The variables selected for comparison were the following: PRE-REM, POST-REM, FRAGMENT, NREM, REM, PRE-RATE, POST-RATE, NREM-RATE, and REM-RATE. Internight coefficients and their associated probabilities are shown in Table 1 . Two of the nine MEMA measures proved unstable in the two-night comparison: POST-REM and POST-RATE. The PIP comparisons revealed only one unstable measure, i.e., FRAGMENT counts. 
MEMA and PIP Descriptive Statistics
Having established the reliability of the data, MEMA values for each S were averaged across nights 3 and 4 and PIP values were averaged across nights 6 and 7. PIP data from recording session 6 were used in lieu of an average for the S who missed recording session 7. Means, standard deviations, and minimum and maximum values across all Ss for both MEMA and PIP variables are shown in Table 2 . It should be noted that the sample size has again been reduced, this time by 1 subject. This subject produced very divergent MEMA data, i.e., total REM epochs active for MEMA averaged over two nights tallied 2,023-many factors removed from the next highest value of 168. Consequently, he was omitted from all further analysis; the sample size of MEMA thereby reduced to 13 and for PIPs to 19.
Intra-MEMA Comparisons
The Wilcoxon matched-pairs signed-ranks test was used to make certain logical comparisons within the MEMA variables. MEMAs are more abundant in REM than in the surrounding stages of NREM (Z = 3.18, p < 0.001) and are more numerous before the REM period than after the REM period (Z = 3.18, p < 0.001). Correcting for differences in total minutes by use of rate measures, these results are still significant. MEMA rates are higher in REM than in NREM (Z = 3.18, p < 0.001) and tend to be higher before the REM period than after the REM period (Z = 2.98, p < 0.003).
Intra-PIP Comparisons
A similar set of comparisons was conducted on the PIP data. As for the MEMA data, REM totals are significantly higher than NREM totals (Z = 3.82, p < 0.001) and PRE-REM totals higher than POST-REM totals (Z = 2.01, P < 0.05). After correcting for differences in REM and NREM minutes, PIP rates are higher in REM than in NREM (Z = 3.82, p < 0.001), but the relative preponderance of PRE-REM PIPs over POST-REM PIPs is not sustained when rates measures are applied (Z = 0.72, p < 0.50).
Comparison of MEMAs with PIPs
To determine the degree to which one can predict MEMA activity from PIP activity (and the converse), the Spearman rank-order correlation coefficient was computed for the variables shown in Table 3 . Without exception, the degree of association between MEMAs and PIPs was uniformly low. Could this lack of association between MEMA and PIP activity be attributed to differences in background sleep pattern? The answer would appear to be negative. Wilcoxon tests were constructed to test for differences in 18 sleep variables between MEMA nights (averaged across nights 3 and 4) and PIP nights (averaged across nights 6 and 7). Sleep on MEMA nights was essentially the same as sleep on PIP nights with one notable exception: waking time after sleep onset was considerably greater on MEMA nights than on PIP nights. This difference can be attributed to the intermittent intervention of the recording technician making adjustments to the ear mold apparatus rather than to some distortion produced by the recording technique per se. Fortunately, this increased waking time did not impinge on REM Table 3 were recalculated using first REM period data only. (This REM period had to occur within the first third of the night.) As in Table 3 , all of the newly calculated coefficients were uniformly low and none approached statistical significance.
Intranight Comparisons
To determine if phasic event activity changes across a sleep recording session, Wilcoxon criterion values were constructed testing differences in both MEMA rate and PIP rate between the first and last REM periods of the night across both recording sessions. Data from a recording session were eliminated if the first REM period did not fall within the first third of the night or if the last REM period did not fall within the last third of the night; as a result, the MEMA rate sample size was 12 Ss for both recording sessions, whereas the PIP rate sample size was 18 and 17 Ss for nights 6 and 7, respectively. As shown in Table 4 , the median PIP rate increased between the first and last REM periods for both recording sessions, but the median MEMA rate decreased between the first and last REM periods for both recording sessions. Wilcoxon tests revealed that the increased PIP rate was significant (p < 0.01) for both nights; however, the decrease in MEMA rate was significant (p < 0.02) only across the second recording session. This observed decrease in MEMA rate could be a consequence of the recording procedure. In the absence of acoustic impedance procedures, MEMA might display a different temporal pattern. Finally, an increase or decrease in the phasic event rates between the first and last REM periods of the night is not meant to imply a linear trend. For example, if one examines within SS and within nights the REM period showing the highest PIP rate, the following distribution emerges: 6% of these REM periods are the first REM period of the night; 40% are the last REM period of the night; 54% of these REM periods occur between the first and last REM periods. Table 4 also presents the results of a preliminary analysis of within-REM phasic event activity. Two sets of REM periods were examined, i.e., those between 15 and 30 min in length and those greater than 30 min. For both sets, tallies were made of those REM periods whose maximum rate occurred within the first 5 min, within the last 5 min, or in the intervening segment. For the longer REM periods, we examined a further three-way breakdown: maximum rate in the first 10 minutes, in the last 10 min, or in the intervening segment. In the briefer REM periods, the MEMA rate was most often at its maximum in the first 5 min of the REM period, whereas the maximum PIP rate generally occurred in the middle of the REM period. When longer REM periods were observed, MEMA and PIP activity appeared more similar, both displaying maximum rates either in the first 10 min or in some central REM period segment.
Intra-REM Period Patterns

Relationship to Eye Movement Activity
As noted previously, every 2.5 sec epoch was scored not only for MEMAs or PIPs, but also for the presence of REMs. Within REM periods, averaging across nights and across Ss, 66% of epochs active for MEMA displayed concurrent REMs as well; the comparable figure for PIPs was 70%. A Wilcoxon matchedpairs signed-ranks test comparing ME MAs and PIPs for the percent of active epochs with concurrent REMs could not reject the null hypothesis.
Relationship to REM Period Length
Because of our intention to utilize phasic event measures in future clinical studies, their independence or dependence on REM period length had to be established. For this analysis we eliminated measures of MEMA because we would be restricted to the very brief first REM periods of the night given the previously noted problem of long-term recording. Of our two measures of PIP activity in REM, total epochs and rate, we chose the rate measure for our initial analysis because of its correction for REM period length. For each S, individual Pearson coefficients were constructed correlating PIP rate in REM with REM period length. The average sample size for each S was 8 REM periods (two data nights). Subsequently, each Pearson coefficient was transformed to a Fisher Z score and a weighted I average of the 19 scores was computed. The resultant Zwt was 0.41 for the PIP rate measure. Its conversion to a standard normal score resulted in a value of 4.04 (p < 0.001, two-tailed).
Because of this high positive association, two other measures of PIP activity were examined in the same way. They were (1) total active epochs in the first 10 min of each REM period (FIRSTEN) and (2) using a sliding 10 min window, the total active epochs in that 10 min segment of each REM period showing the greatest number of active epochs (MAXIMUM). We hoped that these alternative measures, both limited to 10 min of each REM period, would be free from the influence of REM period length. This was not the case. The Zwt scores for FIRSTEN and MAXIMUM were 0.67 and 0.91, respectively. The equivalent standard normal scores were 6.55 (FIRSTEN) and 8.96 (MAXIMUM), both highly significant values (p < 0.001, two-tailed).
Psychometric Data
To investigate the relationship between the psychometric test data and phasic event activity, we selected eight variables from among the many psychometric measures available to us, either because they reflect personality dimensions of direct diagnostic relevance to our schizophrenia hypothesis (MMPI scales for Paranoia, Schizophrenia, Social Introversion, Ego Strength, and Psychoticism) or because of their purported influence on conventional measures of sleep staging (age, Zung Depression Scale, and Trait Anxiety). Six measures of phasic event activity were selected for comparison. Since we wanted the most reliable measures, PRE-REM MEMA activity was chosen over total NREM MEMA activity (PRE-REM + POST-REM) because of the low reliability coefficient for POST-REM MEMA. Second, for measures of PIP activity, total NREM activity was selected not only for its high reliability, but because the PRE-RATE measure did not differ significantly from the POST -RA TE measure, suggesting little distortion in pooling these two measures. Finally, two ratio measures appear in this analysis for the first time. They are PRE-RATE/REM-RATE in the case ofMEMA activity and NREM-RATE/REM-RATE in the case of PIP activity. These variables were constructed to measure degree of leakage of phasic event activity beyond the conventional REM period boundaries. For that reason, they are labeled LEAK-AGE in Table 5 . Only two significant relationships emerged from these comparisons. First, the rate of MEMA activity in REM was inversely correlated with the Barron Ego Strength scale; and second, the rate of PIP activity in REM was positively correlated with psychoticism. The remaining six psychometric measures were not significantly related to any phasic event measure, although MEMAs and PIPs showed a tendency to increase as a function of both anxiety and social introversion. Neither measure of leakage was significantly associated with the psychometric data.
DISCUSSION
From these results, we can conclude that PIPs and MEMAs, as measured on two consecutive nights, appear to be basically stable REM sleep phasic events. The importance of high internight reliability derives from our interest in constructing stable physiological predictors of clinical diagnosis. The level of internight reliability as demonstrated in this study would suggest that PIPs and MEMAs might function as trait measures within a psychiatric setting. Measures of POST-REM MEMA activity, as well as of PIP frequency during NREM fragments of REM sleep, did not show the same high level of reliability presumably because of internight differences in post-REM time, as well as a possible "floor" effect in the case of MEMA, and because of internight differences in NREM fragment time in the case of PIPs.
In both NREM and REM, PIPs are far more abundant than MEMAs. The average PIP rate in REM is close to eight times the average MEMA rate in REM. In a previous study of PIP activity, Rechtschaffen et al. (1978b) found that an average of 40% of all 2.5 sec epochs in REM evidenced PIPs. Their sample was a population of normal female college students. Converting our rate data to a comparable scale, results in a minimum value of 5.7% active REM epochs, a maximum value of 41.4%, and a mean value of 24.7%.2 Our data thus reveal a much lower average incidence. Both age and personality variables might account for this discrepancy. Our data suggest a positive relationship between PIP rate and anxiety, as well as an inverse relationship between PIP rate and age. Rechtschaffen et al. (l978b) indicated that in their sample, MMPI measures of anxiety were associated with an increased PIP rate; and although not explicitly stated, the mean age of their college sample was likely 10 years younger than the mean age of our sample.
The incidence of MEMAs reflected in our data more clearly parallels the previ- ous work on MEMA activity. Pessah and Roffwarg (1972) reported that an average of 3.0% of REM sleep epochs (based on 1.25 sec) contained MEMA. Utilizing the same conversion procedure that we did for PIPs, our average MEMA rate of 0.76 epochs per REM minute converts to a markedly similar value, i.e., 3.17%. Not only do absolute frequencies of PIPs and MEMAs differ from one another, their temporal distributions also show some dissimilarities. Whereas the rate of PIP activity is largely uniform in both pre-REM and post-REM, MEMA activity is definitely skewed towards the pre-REM period. Also, MEMA rate tends to decrease between the first and last REM periods of the night; this phenomenon may be wholly or partially attributable to the acoustic impedance recording technique. Within-night changes in PIP activity should be veridical. Typically, the maximum rate occurs in the middle of the night with a decline towards the end of the night; however, PIP rate in the last REM period is still significantly higher than PIP rate in the first REM period.
An examination of within-REM period characteristics suggested, at least for those REM periods exceeding 30 min, a similar distribution for ME MAs and PIPs. Maximum rate does not occur in the first 5 min ofthe REM period, but may occur, with almost equal likelihood, in the first 10 min of the REM period or in some later interval exclusive of the last 10 min.
Striking similarities also occurred in the percent of PIP and MEMA positive epochs with concurrent eye movement activity. These percentages were 70 and 66%, respectively. Pessah and Roffwarg (1972) reported that an average of 56% of epochs containing MEMA also contained REM deflections. Our observation of 66% is very similar and discrepancy may reflect sampling differences and/or differences in the criterion for scoring a rapid eye movement. With regard to the psychometric data, we observed a direct relationship between PIP rate and the MMPI psychoticism scale, as well as an inverse relationship between MEMA rate in REM and the Barron Ego Strength scale. These results are very encouraging, since one would hope to find associations between phasic event measures and personality assessment if phasic event measures are to have meaning as diagnostic predictors. However, at the 5% confidence level, of the 48 correlations presented in Table 5 , the possibility of two coefficients being significant by chance alone cannot be dismissed. In the study cited previously, Rechtschaffen et al. (1978b) found PIP rates to increase with all elevations in psychopathology as defined by MMPI scales; however, the closest relationship, as noted, was with measures of anxiety. But in a different study, Rechtschaffen et al. (1978a) found no differences in REM PIP rate between samples of good and poor sleepers, a sample in which one might assume different clinical profiles.
The absence of any association between our phasic event leakage measures and the psychometric data is of critical importance to our research goals. This absence would imply that our leakage measures, as formulated, would have limited utility as clinical predictors. Our concept of leakage was developed to test the phasic event intrusion hypothesis of schizophrenia, which, as outlined in the introductory remarks, was suggested by the PCPA cat data. Our research has been based on the supposition that the intrusion or leakage of REM sleep phasic events into waking would contribute to a disorder of attention in schizophrenia and that this disorder would be reflected in an abnormality of phasic event regulation during both NREM and REM sleep. We initially conceptualized leakage as a shift of phasic event activity from REM to NREM (and, by implication, to the waking state) as measured by an increase in NREM phasic events relative to REM phasic events. Because of the lack of association between our leakage measures and our psychometric test data and because of some initial observations of psychiatric patients, we have reformulated our concept of leakage. We now view leakage as an ungating of phasic event activity, increasing both REM activity and NREM activity alike. In light of our demonstration that rate measures vary with REM period length, our shift from leakage measures to rate measures would imply a careful examination of the relationship of diagnostic category to REM period length in all future clinical studies. Should diagnosis influence REM period length, then observed differences in the phasic event rate might be artifacts of differences in REM period length. An analysis of covariance with average REM period length as the covariate would be a suggested method of handling such data. In examining our psychometric data, individual correlation coefficients were computed between average REM period length and each of the personality measures shown in Table 5 . None of these coefficients was statistically significant.
Although the relationship of REM period length to PIP rate was very strong, stronger still were the relationships between REM period length and the maximum rate within a sliding 10 min window and the rate in the first 10 min of the REM period. This latter finding is of special theoretical interest, since it might imply a common intensity factor operative at the beginning of each REM period.
Finally, the relationship between PIPs and MEMAs in normals is not a simple one. Both types of phasic events are definitely REM-related, showing low levels of leakage into the surrounding stages of NREM. They are also similar both in proportion with concurrent eye movements and in their temporal distribution within REM periods exceeding 30 min. PIPs and MEMAs are dissimilar in their temporal distribution within briefer REM periods, in their relative amounts of leakage into pre-REM and post-REM, in their relationship to psychometric data, and principally in their overall abundance. This difference in overall activity level does not imply a one-to-one attenuation of MEMAs relative to PIPs. Knowing the levels of PIP activity will not aid in predicting levels of MEMA activity or vice versa. What this means in terms of a common brain stem generator is uncertain. These data would not be inconsistent with a primary source of phasic event activation if the efferent pathways could be considerably influenced by sources outside the primary brain stem site.
